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(57) Abstract: The invention discloses a new kind of tumor suppressor protein 63 and the polynucleotide encoding said 
polypeptide and a process for producing the polypeptide by recombinant methods. It also discloses the method of applying the 
polypeptide for the treatment of various kinds of diseases, such as carcinoma of breast, Wilms" tumor, other kinds of tumor, 
development disease, inflammation, immune disease, hemopathy, HIV infection The antagonist of the polypeptide and 
therapeutic use of the same is also disclosed. In addition, it refers to the use of polynucleotide encoding said tumor suppressor 
protein 63. 



(57) »5 



titti, wiimsM, &t$m, 



5 mm* ei, vxRmmmzmmn. *mm&kzmmz 



10 *@ [Carthew,R.W.&Rubin, 6. M. (1990)Cel 163, 561-577], sina^B^g^ 

t»^# sevenless^ Ras-l jtf#^t^[Fortini,M. B. , Simon M A et 
al..(1992) Na ture355, 559-561] [Gaul, U. , Mardon, C. et 

al.,(1992)Cell68, 1007-1019]. **H4^JMBStt*-fr**, p21, 
****** P53 **** p 53 [Ara s on, R. B. , Neraani, M. , Roperch 

15 et al., (1996) Proc. Natl. Acad. Sci. USA 93, 3953-3957] , 

**RNA *#|##« [Kennedy, D. , et al. , (1996) Nat. Genet. 12, 329-332] 
20 [Birney, E. , Kumar., S. et al. , (1993) Nucleic Acids Res. 21, 5803-5816] . 

humsiah %bm%®mm m * km izmm, 

fcl#fife#£lKenn edy, D. , Ramsdale, T. ,Mattick, et al. , (1994) Nat 

Genet. 12, 329-332], HUMSIAH 2. 3kb 4^^**1*%** 

25 «, ****A#HM*^fil«|H'*IBiocho > I.ILidereau,R.(1995)Genas 
Chromosomes Cancerl 4, 227-251] [Wang-Wu u, S. , Soukup, S. , et 
al. , (1990)Cancer Res. 50, 2786-2793]. 

**Sa**jL, HUMSIAH *6»##ifp*lt^%W*#ff**, 

30 ****** f A , M% ^ ^ ^ 

0. PMA + ^ Ecv304 PMA-*Ecv304 «^ **** L02 ft**, 4 



1 



WET 63. 

-i»**«##^aiSiia«ftt*«nw @^ 63 , 
***** 

ft. 

***Wi5-*B tt**#±/ E JMW*IH* 63 
***Wj5-+Btt**#4h****tt*jft — JMN>|i«IH?63ftttfr. 
**«tt*-*Bfc**#7tftf**fl#|fc — JMN9«H?63tt;|Rtt 
te&tf'J. $##J, #fc)^J. 

*£W##~#^£ft#Jft, $#ttftA«tt, SBQ ID No. 2 

Jft^&^SEQ ID NO: 2 fll # Jft . 

(a) 46^*^SBQ ID No. 2fc£ft#*lft£ftft£##tt; 

(b) (a) 

(c) -5 (a)# (b)ft#£#&#ft£;#£^70lMBI3&ft£##tt. 

^^##^^^^J^^iT^^-#: (a)£%SEQ ID NO: 1 + 



341-2062 ^p(b)^L%SEQ ID NO: 1 + 1-2444 -j£^?.J 0 

**W**A*AW«r#ft$i/*###t4«l*«-fjft^|LJ»*, Wilms 
******* W*^*****«^ f xt*«i*ftib|tAAi5« AW* 



■** * % & m 9 ■* 4$ ■+ fcfl ft T *M* ® INM* JW * !« * tf* T * £ : 
&Bft*4AttDNAAiNA, fefl3T«rK*+lt*«#ft, -ft**X«*^^tt. 



#£^&4JM#$JBf-63iHf&f-. 

$;M^4t/j£#fr&£^g£JM#$iJB^63#&^. 
&$lH'*#flB?63*:#fe&£&*^ 

*^*ft**AAM#^W*6Alfcfttt*ttftlH'*ii|i*IB^63. **J:fttt# 

"C-T-G-A" *r^5#&*j#?'J "G-A-C-T" 
Northernl«#) *ftjg. **J:Hai^J>|*#i*^Tr*^#l»*l**H 



software package, DNASTAR, Inc. , Madison Wis. ) . maiO*/**** 

ULr " :2 "- 244> - CI »"»*****«*«**«*ie***«* 



tfSU-^SlBiHEKftg^fl x 100 
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«»» Methods ,. e«„», ogy 183 ^-MS) 

******* **mmm 

25 »#H'*#«H*«»***j Mt . ****** 

wIJII^!?***- ******•*»**-«**-*». & 



M>*#«B?-63, ***JJ|*SBq"iD.H0:2 

(tts*»«^tt^*»Wft^#F, ^JML^I) *# (IV) 

*£lfl&#7&&ft#& , SEQ ID NO: 2 & 

«#*Jtt£)Mj£«#*ft#. **flft***ft#*|«&SHQ ID NO: lft 

*it«l^#tt#M^AMftft^cDNAji:«+jftM. 

2444 ^*, 341-2062 **5 7 573 



*m*Ax+Mm. DMA™*********. MA tk*«« 

*R***ft#tt*#*. -*#«***- 

ft«A*SBQ ID 110:2 «SEQ ID mhl ******** 

^sbq id »2M»^ wtwJf: 

«^ft^H<^«4 W H, ************** 
&*£#*MrA£#ft. *>***#*>*, *£*#**-+**#* 



******* ttJbtftfifctt****^*^ <W^«iW**5 
*******T*#*#ft* f *,o.2xssc. o.ixsds,6ot: ; *(2)*^i^^ 

*tt«, *P50%(v/v)F*tf, O.l^^il^/O.lXFicoll, 42"C#- * ( 3 >ft£ 

SEQ ID NO: 2^^^ tt ^ Rjl&4% ^ 

*****A4^±ff#*tt*a*****tf*. »« 

#*"tf4U*M^10+***,*fc* S ^ 20-30^^^,^^. S ^50- 6 o 

PCR) «*&*/*£***#*#* H .j. 6 3 

*******l***|i*ia?- 63 ^##^t#lif?!M#f^ W 



#?J; 2)^#^DNA^^^#^f^^^DNA. 

fitaMW**. cDNA#*|tt&&. cDNA ft 

tfccDNA*£. MrtNA «jNttfill«l^« 
■^#(Qiagene).W#*cDNA^^iit^^r^(Sambrook, et al. , Molecular 
Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory. New York, 
1989). ^#JRjiM#&&cDNA££, #p Clontech^Sift^ cDNA g 

■f): (DDNA-DNA^DNA-RNA^^; (2)#&*®^ ft ft {*} ft***; (3)$|£J3t 

dna m\$ifo^mkf$®.njiL%, (Mm#$si) 

Tft^P Western ^^K^*, m&fLfcMVk (ELISA) 

iaL^PCR4t*r*DHA/RHA^^(Saiki, et al. Science 
1985; 230: 1350-1354)^^-f^#^B^^^@. ftAftMJUUtfftfll 
^-fcftcDNAftf, pHfc&lM RACE & (RACE- cDNA , $f"PCR 

^T*^A. ^«*»***i*3i*JKifc*^«3(bftfli^Jtft DNA/RNA 

*i^#^tt*ifelJli^H.*#^DNA^ft#^^tttft^^Tg-^# 
ft#&*P3Uttfc4$$|-.iL& (Sanger et al. PNAS, 1977, 74: 5463-5467) $J£. 



**** *IL#«rM^#*>**#, ****** 

(Rosenberg, et al. Gene, 1987, 56: 125) ; 't^*Mf« 
^^pMSXND^t#(Lee and Nathans, J Bio Chera. 263: 3521, 1988) 

DMA****, (Sambroook, et al. Molecular Cloning, a 

Laboratory Manual, cold Spring Harbor Laboratory. New York, 1989) Jff 

f-;«J^^feCMV±gp^^HSV^#«^^,^^^ SV40 

». *a^DNA^««A#AH-=F-. *t*ft*10 4 300'Mt£4 > M 
270 SV40*«*, *A«*^ft»|-#|ft^*Jt»^ttA»*# 



S2j&Sf9; ^4&!flJ&& CH(h COS j£ Bowes &£$3Bflfe#. 

MgCl,. #ft&TOJ%£&ft#&&fT. 

63 (Science, 1984; 224: 1431). -&*&#BIT2NR: 
(D.«*ifeiflfl5rtt^A ^^#^0f-63^#^#^(^$^),^^|^ 

(2) . ft + *#* ± M ; 
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B 2 **K«W*#fNH*63W«B*M«**B(SDS-PACB) 63aD, 

«*■***#* s«to..t» A , T .rfc Cold 

Spring Harbor Laboratory Press, 19«S» *«H«J*rjWf* 



**« 1: W*jtpt)H^ 63»£g. 

MSSM/l/tt-WSWm ^Quik 01RNA Isolation u, 
(Q.egene ^g, , ^RNA+^polytt) mRN4 . 2ug poly(A) „„, HAgs#$ 
MA. fl Sma r , .DiUiMII^ ft ft Clontech WcDNAtf g£« ASJpBS1! W 
Wffilon.ecn^^)*,^^, #ftM5ai mmcmxM _ ^ 
terminate cycle reaction se Q ue„ci„g ki.fferkin-BW^fi, *, AB , 377 

*«*B****MIA*«jR W (CenebamOSMrH^, **Jt« + _ +tt 

*<t****. OJjfcWiHWttB ,^,^ ID 

**> . *»341b,BlM2trt-M72Jb,»JF«| W «| (ORE) , 

Q«8«M«Httl±*ft^ t «-FlJlSI#aifTPCRrJt: 

Primerl: 5'- GGAAGGCCAGGGGGCTTGGATGTG -3' (SEQ ID NO: 3) 
Primer2: 5'- AATTACAAATATAATTTTATTAAC -3' (SBQ ID NO: 4) 
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Primerl^ft^SEQ ID NO: ltt5'#tt#lbpjFF#ttjEfi##|; 
Primer2^jSEQ ID NO: tt)3*%ELfoft9\. 

t%R)k$lfrft: ^ESOpl^^jgL^+^SOamol/L KC1, lOmmol/L 
Tris-Cl, (pH8. 5),1. 5mmol/L MgCh, 200 nmol/L dNTP, lOpmol0|#, lU$Taq DNA 
&£#(Clontech^j* : fi) , £PB9600§[DNA$?|iJFft (Perkin-Blmer^fl) ±&T 
ft4kfr&&25+M%: 94°C 30sec; 55°C 30sec; 72°C 2min 0 £RT-PCRBJ|p1 0 

MUjLfe : &Mlk&%$lpCR$,fa±. (Invitrogen^^J^fp ) . DMfrfifttijgffL&W 
PCR/^ftDNA^'J^SEQ ID NO: l^ftl-2444bp££#||Pl. 

&*fl-3: Northern #ifc££tfJtt##flB^63&0ttjfcafc: 

#-i**#Wtf|RNA[Anal. Biochera 1987, 162,156-159], M^^M 
*JWfoMl.tfr#*l. Ep^4M^#,^Jlft-25mM#^t^, 0. 2MZ,gM& ( pH4. 0) $ 

frM&&mmm/5&mM,ti-%m (49: n, 

*\ #lBaMS£, jp\&f§& <0.8ftft) ##}|^&^#PjRNAft&. ##fijft 
RHAE^7WZ,#ifc3jt, ^fc^-F^t. ^20 m g RNA, £<£20mM 3- ( N-"4#ft ) 
(pH7. 0) -5mM^^-lmM EDTA-2. 2Mf gftl. 2%^H«_b^fe^c. 

%femmmmm±.MoL - m p dATPiiitisi m 51 % * « #"p-#i& $ dna$# . 

^^DNA^4f^Sl^^^PCRr^^#ii#fJ@^63^E^^(341bpg 
2062bp). #32P-#iB^^t (^2xi0 6 C pm/ml) TRNA^f^f 
^ + -f42 0 C^^it^:, W$&^50%l?I»-25mM KH 2 P0 4 (pH7.4) -5 x SSC-5 x 
Denhardt's^^^OO^ig/ml^HDNA. #?lij$£l x SSC-0. 1%SDS + ^55°C 

&30min. ^Phosphor Imager^^^i;. 

«SEQ ID NO:l^®l#f^ftH^g;^.J, , 
&T: 

Priraer3: 5'- CCCCATATGATGACTCCTGAATCAAGGGATACT -3' ( Seq ID No: 5 ) 
PrimeH: 5'- CATGGATCCTTAATGTGATGGGTGTGCTTGTCT -3' (Seq ID No: 6 ) 
^M^Sl^^S'^^J^Ndel^BamHI^^^.^^^Jgij^g^gS'^ 

3'WII*^'], Ndel^BamHIifi^&^-f $pET-28b(+) (Novagen 

^^fi, Cat.No.69865.3)±^#'|i^^^i^. 

12 



P BS-0726c09«^fc, AftftSOplf* 
pBS-0726c09^10pg, 5l#Pri m er-3^P rim er-4^^i0p m oU Advantage 
POly».er aS eMix(Clontech^S)l M l. mm , 9 4°C 20s, 60'C 30s, 68»C 2 
«m, *25>h« JF. ^Ndel^BamHI^^rJt^^^^pBT^SW^^^ ^ 

fe#ft«#fBL21(DE3) P lySs(Novagen^^^,a)„ ****** (^«30 M 
g/ml) ftLB*ft*#*+, ^±tBL21 (pBT-0726c09)*37^*#S^|t4-fc« 

II H -6+*ftft * 6BMag ) ■•#^*^**tte». Bind Quick 
Cartridge(Novagen^^f p) ^^, W T*^B»«#|# W m 
ftflfrtlGE**, &63mm®-*-®m (B2) . <W**ft#£PYDF|U 
^M-****^**^^^, **H»15+***J*sbq ID NO- 2^^ 

NH2-Met-Thr-Pro-Glu-Ser-Arg-Asp-Thr-Thr-Asp-Leu-Ser-Pro-Gly-Gly-C00 

h (sbq id ^i)...m^^H^m^knmm^m^, - 

#J<L: Avrameas,et al. Immunochemistry, 1969; 6: 43. «4 B gJt3fcA»6#Jfc«: 
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*!Ufc#tt0ftAJMiJfcWtt#4**fcSBQ ID NO: 1 

*#*J*#E*tt£##*#al. Southern Qr£ 

Northern «f]M#»«l^^«[«tt#AB^IIM 

mzm&sw id no: i*H*s#*»tt#*^ft; 

Jfc*ft£«**SEQ id no: i#n*£#ttJM*#ft#&. *XifcM^4EA9 
*ft*#*B&-&*JLh. *ft*»A**!r*M*frT. *-**MN#fttt*.ifc 

/A*Jt$ft#$«SEQ ID NO: 1 j6t^ 

1, *4f^ffca|*HA 18-50 

2, GC^*^ 30%-70%, £&M 

$L%M ( BP SEQ ID NO: 1 ) ifP^B^^W^ 

1 (probel), ^^-jH#4f, J| SEQ ID NO: 1 ft4£@#&&£l3 
**S4h (41Nt): 

5'- TGACTCCTGAATCAACGGATACTACAGATTTGTCTCCAGGG -3' (SEQ ID NO: 8) 
&#2(probe2), *^^SEQ ID NO: 1 

£5##&ft#&£$;??iJ (41Nt): 
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5'- TGACTCCTGAATCAAGGGATCCTACAGATTTGTCTCCAGGG -3' (SEQ ID NO: 9) 
DNA PROBES G. H. Keller; M. M. Manak; Stockton Press, 1989 (USA) URZt M^fr 

#&$!]#: 
1, Aif#^«^^ + #^DNA 

(pbs) ^m*. M#7}x**xm*m*)k. m*mm&m®. d 

K lOOOg %*m&& 10 3) (0.25mol/L M^Smmol/L 

Tris-HCl, pH7.5; 25rarabl/LnaCl; 25mmol/L MgClr) %%$m ( ^ lDml/g ). 4 ) 

* 4'c Afc*4*#K^4*ft***, l£ftft**£**. 5) looog ** 

10##„ «)^S*^lfe^(#0.1g*^a^#fiiBil-5ml), #&U00Og&i<f 
10^#. 7)^^#t>t^S i -t«(#0.1gt^li t l#ft>lml), &£&kt 

2, DNAftj»#&& 

1) M l-10ml^PBS^^, 1000g&^10^#. 2 ) >jj 
1 %&%mmm ( 1 x 10 8 «/ral ) MM lOOul 3 ) SDS £& 

±m&mm*$, mm&r%. &~&mmv mmmn, .o , 

200ug/al. 5 ) 50 e C 1 37°C 
6) *A*<25: 24: 1 ) #£, + 10 £ 

fr: *A#(24: 1 ) #*, *ifrlO^#. 9 ) DNA . ^ 

3, DNA^ftflj^z,^^ 

#S: 1 ) # 1/10 ftfc 2mol/L 0ft#*> 2 100%Z,*ipIj DNA , 

4)fl 70X*Z,* 500ul ft* 5^#. 5)^ftft*^ajZ,». # 500ul 

**z.#fc/?.. £Vf# 10-15 Kft*wz,»#it. ^iT^g^f 

ft, «N**ft**#. 7) te **f ft DNA it*. tt******JB* 



APlul. 

8)#RNA#A;&Pi!|DNA#jfc + , lOOug/ml, 37°C 30 9) fo\ 

5 SdSfrgr&mi, 0.5K5fPlOOug/ml. 37°C#t130^#. 10) 

*«r: #^^(25: 24: 1 ) &*M0##. 11)/JmC?#1B 

*MB, JS$fcftttfl#: #^H(24: 1 **10&#. 12)/Jm&#1B 

*l/10ftft2mol/Li&a#fr2.5ft^ZJjL, ^X-20°C 1 /.Mtf . 13) 
J8 70XZ,*JU00ftZ,*&*|l*, S^ifc, tiikl, i±£H*3-6jM|L 14) 
10 $m k 7M p Km VL&m DNA 15 ) -20°C. 

1 > * 4 * 2 a** *mi mmm (nch), jg4««&jL&&# tu 

15 2) ft*Atf|R# 15 A-f#JRJi f 

3 ) 0. Imol/LNaOH, 1. 5mol/LNaCl ft|g&_L 5 ( f5f # ), Bj-^fi 

■f&JI^O. 5mol/L Tris-HCl (pH7.0), 3mol/LNaCl &«t£EUi 5 ( )> «St 

4)^-f^^^t, 60-80°C^^2^^. 

1 ) 3 m lProbe ( 0. 10D/10 m 1 ), >A 2 m IKinase &>+j&, 8-10 uCi y-"P-dATP+2U 
Kinase, 20 m 1. 

2) 37 *C fc* 2<htf. 

3) 4Pl/5^ft&tt£$7*l (BPB). 
25 4 ) i± Sephadex G-50&. 

5 ) E% "P-Probe ( pf^ Monitor X 

6) 5$/f , fc* 10-15*. 

7) JB*#R&ftJtt*H<ffc**; 

8) ^t-^^^«Bp^^ff #iJ#^ M P-Probe(^-^^#^y- M P-dATP)„ 

30 

##^fti : 'M^ + ,iPA3-10nig®#^ig.(10xDenhardfs;6xSSC, 0. lmg/ml 
CT DNA ( /J^JftJfc DNA ). ), #^D^, 68°C 2 

16 



15 



5 o^ate**^^. 

2 ) 2xSSC, 0. 1%SDS t . -4.0'C & 15 ( 2 * ). . 

3 ) 0. lxSSC, 0. 1%SDS + , 40*C & 15 ( 2 * ). 

4) 0.1xSSC, 0.1XSDS*, 55T*30£#(2*),-£«|Nf. 

2) 2xSSC, 0.1XSDS+, 37»C & 15 ( 2 * ). 

3 ) 0. lxSSC, 0. 1%SDS + , 37°C & 15 ^# ( 2 * ). 

4) 0.1xSSC, 0.1%SDS*, 40°C&15^# (2%), 



-70°C x-^in> (ff«-*H###***|fttg«W^X 



ml !If "^*******"*. Hinr«#* i ********** 



25 7 DNA Microarray 

*B*#**Hft£* ( DNA Microarray ) * g WJg * 

iiJ^> ft*. »M**#4#*A* B *. ******#« W *ftiHiA 
30 fl-f *B*tf **fl-f *«ff***B** ; ***>**fift**tt**H4H! 
*#******tf£B; &*tt»»r, *>*£***. 
B***MMt, ^^#I^MDeRisi,J.L. > Lyer J V.&Brown J P.O. 
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(1997) Science278, 680-686. Hel le, R. A. , Schema, M. , Chai, A. , Shalom, D. , 

(1997) PNAS 94: 2150-2155. 

(-) m 

***Htt£* cDNA #if 4000 &&&#mm%& DNA, 

5 %*\mmm. pcr mm, ^mmnr^mmtmn 

500ng/ul ££, M Cartesian 7500 A#tt(#l=l Jt@ Cartesian ^) &-f 

*-t, &£A4:HttIE** 280 M ni. W&ft&tfi&ftjbftfr&s 1* £-f## 
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1. 






2. 


0. 2%SDS 1 




3. 






4. 


NaBH^ 5 




5. 


95°C*+ 2^#; 


15 


6. 


0. 2%SDS 1 




7. 


ddH 2 0>+$;M#; 




8. 





( r. ) 



20 &&mRNA, Oiigotex mRNA Midi Kit QiaGen &m mRNA, 

^ & #J ft ^ 7fe i£ ff'J Cy 3dUTP (5-Amino-propargy l-2'-deoxyur i dine 5'-tr i pha te 
coupled to Cy3 fluorescent dye, j$g Amersham Phamacia Biotech &*\) #i£ 
Aft&'Nl&ft mRNA, Cy5dUTP(5-Amino-propargyl-2'-deoxyuridine 
5'-triphate coupled to Cy5 fluorescent dye, Amersham Phamacia Biotech 

25 ^)&iS#WM#&&& (j££«J«&J&#) mRNA, £$MfcJ&fl#jb*4|-. A 

Schena, 

M. , Shalon, D. , Hel ler, R. (1996) Proc. Nati. Acad. Sci. USA. Vol. 93: 10614-10619. S 
chena,M.,Shalon,Dari. , Davis, R. W. (1995) Science. 270. (20): 467-480. 
30 ( = ) 

BUiWftaiRttiiL^&tf-jfe* UniHyb™ Hybri dization 
Solution TeleChem 16 £S|||^ (lx 
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SSC,0.2%SDS) »£JfJ ScanArray 3000 General Scanning A 

n)&ft&%, Imagenet# ( H@ Biodiscovery ^ ) 

fcfik* iff. PMA+ftBcv304|BflM*> PMA - $Ecv304£flflM3u 

mm*. 

sevenless 

*as-H**#$#*. *£B£*BjlM&«tt*±*#, «<l p21, E ft**** 
* P53 fa^fcM P53 W^JRjf . 

*, Wilms MM. 

Wilms ft*, M£t£2tJU 
^MtA**]**: HIS, Wilms ffft, ft*, 6A ^ f 

££J£tP#4'l4&ji: ft****, jfcfc, AM** Art** 

4Mtfi$&M, MS. 



ttttfcattff*, Mit# 

Wfc,-^ft#4Mt££;fc££*LJ**» Wilms 

F##'l£&ii, Afttt*^, Xit#tt, JufcfeMW. 
H-J- 63 #»j#j;>r&„ *#MHftJN > *tt«|B?- 63 jM*ftjfcjf ft*&4ir:4it. 

. M#^0f-63^^^J^^^^^#f>JS^63^^#^^*^fi, * 

ft. 

^#*iis^63^^#ie. 

MMift> &^Jfift> Fab tf&ifc Fab 
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****** B* 63 «F**ft*#fl!r**^»^R-f (Kohler and 

Milstein. Nature, 1975, 256: 495-497), = *&*, A *•*&&$.*&*., EBV- 
*A*IAE$i*A*»TT*K#^*^ftf|tTrflB%ftft^4 
^ (Morrison et al , PNAS, 1985, 81: 6851) . »Bttt4/ ,t #«ttft«tt*(II.S. 
Pat No. 4946778) M/j§^£/*&#$#$| Bf" 63 fc*4tffi#.. 

Jfr*#flB3-63. 

^**#«H^63^tt4*fttt*4^A#tt|iJ^*#iB, &Aft* 

£M£%fofrnU*$L&B.%JH*$iRB3- 63 

«>. FISH + #. 

^ B^ 63 $£^„ 

$J@^63, ft#tiftS&tt#jt#HNB-7-63«&. Miv, -ft$%tt3ftMW® 

BJb*ftti£B&*fHM'A-f 



* 63 ft&mVmQftM&toB* 63 

&%jtM(Sanibrook,et al.). jg # ££H«£M#$| 
0^ 63 M^tt^tt^MM^+MSMA. 

#^JM#fJ0^63mRNA^^#^(^fe^ RNA * DNA) -tyJH**&* 

#l****fr*£5L#N&fc RNA tt#tk*^j|4TM RNA *i 

RNA ^-^aiit^fc RNA ft DNA 
DNA#?J &^fiJtftft RNA #3-ttT#. 

H^M#$<J0^ 63 ft^^^i^lJflt^Wf'J @^ 63 ft*&£?# 
^^^TiH'«#MBf-63^^t^.^MJH'«#«|H^63 ft DNA#?.J 

Southern £p$&, Northern 

ft£%tf,M&*W)k% *j£Bflft#&#$ft-^i££# 
Hr#^^#@^^^^I(Microarray)^DNA^jt(X#^ "*0&#" ) _t, /8 

KM-m&®$k&fc (RT-PCR) fM-r tt-fe^&tt $ @ ^ 63 ft 

Southern 

ft*&, @4h$ Northern £p$&. Western f^&^leJ^iJ^S^ t&^$„ 
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cDNAJ^ „ 

#cDNA^^ t^^^^^t^^^ii^^ (FISH) ; •^Ttt«*H L ^*+# 

#jiLVerma#, Human Chromosomes: a 
Manual of Basic Techniques, Pergamon Press, New York (1988). 

K^*HB**#^. itftft*?*^*, V.Mckusick,Mendelian 
Inheritance in Man (pTaiii^ Johns Hopkins University Welch Medical 
Ubrary##l&#). pTsiii^^, rt&£B« &£fc|jJ|HifcR* 

- *3f * -A A 44M« ft* I 'J *^^W****ft^jE*>hf|:**a*li, 
***#BB^j»fti;^#20kb^Jfil-f->MfeH). 

^it^lM*-*, ?«*A*afc, ftAAffft&A* 
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ft ' *l * 4* 

l^-^»«r#ft-#ji#«Hf-63 1 £4*fc£-Ffc<fe4-#: SEQ ID NO: 2 

SEQ ID Nfc2jff*ti4UUfc#*|£> 95^1^. 
3, *fc*l**-2tf$tt£j|t, *4ME*-f fc^*** SBQ ID H0e4ff$ftft 

(a) H^^^SEQ ID M0:2^*iL**^««r#|jt**>j-«, %M . ft!k 

(b) ^flft ( a ) ^ 

(c) H (a) £ (b) 705MlEtett£##ft. 

SEQ 

ID NO:2 0r#&&&#5!jft£;g:£g > 
ID N0:1 + 341-2062 SEQ ID NO: 1 t 1-2444 

(a) I^Jlil^fiiilll^lkip^iui. g 

(b) /flfcfl** 4-6 +«rtf-**|**^#*«#ftA^^^ 4 | f ±^ 

flfc. 

(b) ,yj£#4fr + #fc aj^JM^fflg-?- 63 
11^ -«$^^j«&&j£;t:&ft4X-^#, ^#«-ffef]jm«, 



12, frmm&U ##&£^£;|;SEQ ID NO:lj^^$ 

14, -*Mfe*^*tiH** 1-3 *ttftH*tiJHtJff*£jfrK^tt&*4m«# 

15, 1-3 + ttft-fcfl**tf£#JKttjftJB, 
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(iii)Jf#|$@:9 

(2)SEQ ID NO:l$H£jfc: 

(i)#*4ME: 
10 (A)-fc&: 2444bp 

ft& 

(ii)^HM: cDNA 

15 SEQ ID NO: 1: 

1 GGAAGGCCAGGGGGCTTGGATCTGAGTCTAGTGCTCCTGGTCCCCAAAGTCACAACCCCT 
61 TCTATCCCAGCATCCCAGACTTCTCCGGGCGGGGACAGAGTTGGACGTGCATGGCTGTGT 
1 2 1 CCTGCAATCCCCTCGCCACG ACCGCCCGGGACGG AGTGGA AGCGGGTCCGTCCCCCCGTT 
181 CCTCGCGCCAGCCTCGGCGGTGGCAAGCGCTGTCCCCCAGCAGAGGTGTCCCTGGATACA 

20 241 GGATAGCAAAACCTCATCTCATAAAACGTAGGTCACAAAGGACAGCCCTGCAAAACAGAC 
301 CCTATTTGGATCAAGTGAGCCAGTTCCTGGAACCTGAATAATGACTCCTGAATCAAGGGA 
361 TACTACAGATTTGTCTCCAGGGGGTACGCAGGAGATGGAAGGCATCGTGATAGTGAAGGT 
421 GGAGGAGGAAGATGAAGAAGACCATTTTCAAAAGGAAAGAAACAAAGTACAGTCATCGCC 
481 ACAAGTTCTCAGTCGCTCTACAACTATGAATGAGAGAGCCTTATTGTCATCGTATTTAGT 

25 541 TGCATATAGAGTGGCAAAAGAGAAAATGGCTCACACAGCGGCTGAAAAAATTATCCTTCC 
601 AGCATGTATGGACATGGTACGGACAATTTTTGATGACAAATCAGCTGATAAACTAAGAAC 
661 TATACCTCTTAGTGATAATACAATATCTCGTCGAATCTGTACGATTGCAAAACATTTGGA 
721 AGCAATGCTTATTACACGGCTGCAGTCCGGTATAGACTTTGCAATCCAACTCGATGACAG 
781 CACCGATATTGCAAGTTGTCCCACACTCTTGGTTTATGTCAGATATGTGTGGCAAGATGA 

30 841 TTTTGTAGAGGATCTCTTATGTTGTTTAAATTTAAATTCACATATAACTGGATTAGATTT 
901 ATTTACTGAATTAGAAAACTGCCTTCTTGGTCAGTATAAATTAAACTGGAAACATTGTAA 
961 AGGAATTTCAAGTGATGGAACAGCAAATATGACCGGAAAACACAGCAGACTTACTGAAAA 



J 



1 021 ATTGTTAGAAGCAACCCACAACAATGCTGTTTGGAATCACTGTTTTATTCATCGAGAAGC 
1081 TTTGGTATCCAAAGAAATTTCACCAAGTCTGATGCATGTATTGAAAAATGCAGTGAAAAC 
1141 TGTTAATTTTATTAAAGGAAGCTCACTGAATAGCCGACTTCTCGAAATATTTTGTTCAGA 
1201 GATTGGAGTGAACCACACCCACTTATTGTTTCATACAGAAGTTCGTTGGCTTTCTCAAGG 
1261 AAAAGTATTGAGCAGAGTATATGAACTCAGGAACGAGATTTACATTTTTCTCGTTGAAAA 
1 321 GCAATCTGATTTGGCAAATATTTTTGAAGACGACATTTGGGTAAGAAAATTGGCATATTT 
1 381 AAGTGATATTTTTGGCATTCTTAATGAATTAAGCCTGAAAATGCAGGGGAAAAACAATGA 
1441 TATATTTCAGTATCTTGAACATATTCTAGGATTCCAAAAGACGTTATTATTGTGGCAAGC 
1501 AAGACTTAAAAGTAACCGCCCTAGCTACTATATGTTTCCAACATTATTGCAACACATCGA 
1561 AGAGAACATTATTAATGAAGACTGCTTAAAAGAAATAAAATTAGAGATATTGTTGCATCT 
' 1621 CACTTCTTTGTCTCAAACTTTTAATTATTACTTTCCCGAAGAGAAATTTGAATCATtAAA 
1681 GGAAAATATTTGGATGAAAGATCCATTTGCTTTTCAAAACCCAGAATCAATAATTGAGTT 
1741 AAACTTGGAGCCTGAAGAAGAGAATGAATTATTGCAGCTCAGTTCATCATTCACACTAAA 
1801 GAATTATTATAAGATATTAAGTTTATCAGCATTTTGGATTAAGATTAAAGATGACTTTCC 
1861 ACTGCTAAGTAGGAAGAGTATATTGCTGTTACTACCATTCACAACTACATATTTGTGTGA 
1921 ACTAGGATTTTCAATCTTGACACGGTTAAAAACAAAGAAGAGAAATAGGCTCAATAGTGC 
1 981 ACCAGATATGCGGGTAGCATTATCTTCATGTGTTCCTGACTGGAAGGAACTTATGAACAG 
2041 ACAAGCACACCCATCACATTAAATACAAACTTTACAAAATTCTGTGTATAGCCAGGTGTG 
2101 GTGGCTTACGCCTGTAATCCCAGCAGTGGGAGACCGAGGTGGGCAGATCACTTGAGTTCA 
2161 AGACCAGGCTGGCCAACATGGTGAAAGCGCATCTCTAOTAAAAATAGAAACCTTAGCCAG 
2221 GCGTGGTGGCACATGCCTGCAGTCCCAGTTACTTGGGTGCCTGAGGCAGGAGAATCTCTT 
2281 AAACCAGGAAGGCAGAGATTGCAGTGAGCTGAGATAATCCCACTGCATTCCAGCCTGGGC 
2 34 1 AACAGCGTG AGACTTCATCTCAAAAAAAAAAAATTGTATTTGTACTTTTAAAGGGATTTT 
2401 GCAGTATGTTGTAGTTAAACGTTAATAAAATTATATTTGTAATT 

(3)SEQ ID NO: 2$}j$ 

(i) ^^J#^iE: 

(A) ££: 573^^^ 

(B) IIM: 
(D) 

(ii) ^-f-**: 

(xi)#?'J$i&: SEQ ID NO: 2: 



1 Met Thr Pro Glu Ser Arg 
16 Thr Gin Glu Met Glu Gly 
31 Asp Glu Glu Asp His Phe 
46 Ser Pro Gin Val Leu Ser 
5 61 Leu Leu Ser Ser Tyr Leu 
.,. 76 Met Ala His Thr Ala Ala 

91 Asp Met Val Arg Thr He 
106 Arg Thr He Pro Leu Ser 
121 Thr He Ala Lys His Leu 
10 136 Ser Gly He Asp Phe Ala 
- 151 Ala Ser Cys Pro Thr Leu 
166 Asp Asp Phe Val Glu Asp 
181 His He Thr Gly Leu Asp 
196 Leu Gly Gin Tyr Lys Leu 
15 211 Ser Asp Gly Thr Ala Asn 
226 Glu Lys Leu Leu Glu Ala 
241 Cys Phe He His Arg Glu 
256 Ser Leu Met Asp Val Leu 
271 He Lys Gly Ser Ser Leu 
20 286 Ser Glu He Gly Val Asn . 
301 Val Arg Trp Leu Ser Gin 
316 Leu Arg Asn Glu He Tyr 
331 Leu Ala Asn He Phe Glu 
346 Tyr Leu Ser Asp He Phe 
25 361 Met Gin Gly Lys . Asn Asn 
376 Leu Gly Phe Gin Lys Thr 
391 Ser Asn Arg Pro Ser Tyr 
406 He Glu Glu Asn He He 
421 Leu Glu He Leu Leu His 
30 436 Tyr Tyr Phe Pro Glu Glu 
451 Trp Met Lys Asp Pro Phe 
466 Glu Leu Asn Leu Glu Pro 



Asp Thr Thr Asp Leu Ser Pro Gly Gly 
He Val He Val Lys Val Glu Glu Glu 
Gin Lys Glu Arg Asn Lys Val Gin Ser 
Arg Ser Thr Thr Met Asn Glu Arg Ala 
Val Ala Tyr Arg Val Ala Lys Glu Lys 
Glu Lys He He Leu Pro Ala Cys Met 
Phe Asp Asp Lys Ser Ala Asp Lys Leu 
Asp Asn Thr He Ser Arg Arg He Cys 
Glu Ala Met Leu He Thr Arg Leu Gin 
He Gin Leu Asp Glu Ser Thr Asp lie 
Leu Val Tyr Val Arg Tyr Val Trp Gin 
Leu Leu Cys Cys Leu Asn Leu Asn Ser 
Leu Phe Thr Glu Leu Glu Asn Cys Leu 
Asn Trp Lys His Cys Lys Gly He Ser 
Met Thr Gly Lys His Ser Arg Leu Thr 
Thr His Asn Asn Ala Val Trp Asn His 
Ala Leu Val Ser Lys Glu He Ser Pro 
Lys Asn Ala Val Lys Thr Val Asn Phe 
Asn Ser Arg Leu Leu Glu He Phe Cys 
His Thr His Leu Leu Phe His Thr Glu 
Gly Lys Val Leu Ser Arg Val Tyr Glu 
He Phe Leu Val Glu Lys Gin Ser His 
Asp Asp He Trp Val Thr Lys Leu Ala 
Gly He Leu Asn Glu Leu Ser Leu Lys 
Asp He Phe Gin Tyr Leu Glu His He 
Leu Leu Leu Trp Gin Ala Arg Leu Lys 
Tyr Met Phe Pro Thr Leu Leu Gin His 
Asn Glu Asp Cys Leu Lys Glu He Lys 
Leu Thr Ser Leu Ser Gin Thr Phe Asn 
Lys Phe Glu Ser Leu Lys Glu Asn He 
Ala Phe Gin Asn Pro Glu Ser He He 
Glu Glu Glu Asn Glu Leu Leu Gin Leu 



481 Ser Ser Ser Phe Thr 

496 Ser Ala Phe Trp He 

511 Arg Lys Ser He Leu 

526 Cys Glu Leu Gly Phe 

541 Arg Asn Arg Leu Asn 

556 Ser Cys - Va.1 Pro Asp 

571 Pro Ser His 



Leu Lys Asn Tyr Tyr 

Lys He Lys Asp Asp 

Leu Leu Leu Pro Phe 

Ser He Leu Thr Arg 

Ser Ala Pro Asp Met 

Trp Lys ■> Glu Leu Met 



Lys He Leu Ser Leu 

Phe Pro Leu Leu Ser 

Thr Thr Thr Tyr Leu 

Leu Lys Thr Lys Lys 

Arg Val Ala Leu Ser 

Asn ' Arg Gin Ala His 



(4)SEQ ID NO: 
1 CO 

CA)-fc&: 24$^ 

(B)£^: 

(CXttfc: 

(xi)#?'J$3£: SEQ ID NO: 3: 
GGAAGGCCAGGGGGCTTGGATGTG 

- (5) SEQ ID N0c 4^#,t 

(A)-fc£: 24$^ 
CB)&#: 

SEQ ID NO: 4: 
AATTACAAATATAATTTTATTAAC 

(6) SEQ ID NO: S$£,& 
CA)-fe&: 33flfeH 



(B)HS>: 
(Otttfe: #41 

(ii)3HPHM: JMfc** 
5 SEQ ID NO : 5: 

CCCCATATGATGACTCCTGAATCAAGGGATACT 3 

(7) SEQ ID NO: 6ft#Jfc 

10 (A)-fe&: 33$£ 

(B)JHS): 

(D)##£#: m 
(ii)^^M: 
15 (xi)##|#a£ : SEQ ID NO : 6: 

CATGGATCCTTAATGTGATGGGTGTGCTTGTCT 3 i 

(8) SEQ ID NO: 7&^& : 
(0 

20 (A)££: 15^f,« . 

(B)HM: 

(D)fc#£;fe: m 
(ii)^^M: j« 
(xi)/?#|$i£: SEQ ID NO: 7: 

25 Met-Thr-Pro-Glu-Ser-Arg-Asp-Thr-Thr-Asp-Leu-Ser-Pro-Gly-Gly 15 

(9) SEQ ID NO: 8^^,t> 
(i)#?!)4HE 

30 (B)HS: #* 

(0«tt: #& 



5 



(xi)^^'J^^: SEQ ID NO : 8: 
TGACTCCTGAATCAAGGGATACTACAGATTTGTCTCCAGGG 

(10)SEQ ID NO: 9ft#A 
U)/f?!l4HE 
<A)-k&: 41^ 

(C)4£&: 

(xi)^^'JIS^: SEQ ID NO : 9: 
TGACTCCTGAATCAAGGGATCCTACAGATTTGTCTCCAGGG 
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